The formation of stable acetaldehyde-hemoglobin adducts in a red blood cell model.
The formation of stable hemoglobin adducts was examined (in the absence of an added reducing agent) in metabolizing red blood cells (RBCs) exposed to micromolar concentrations of acetaldehyde for up to 48 hours in vitro. The rapid disappearance of acetaldehyde due to oxidation by RBC aldehyde dehydrogenase was prevented by pretreating the cells with the inhibitor cyanamide. The RBCs remained viable for 48 hours (37 degrees C) as determined by cell hemolysis and glycolytic activity. [14C]acetaldehyde-modified hemoglobin was assessed in untreated and in cyanamide-pretreated cells. In untreated cells, after 3 hours of exposure to 50 and 200 nmol/ml of [14C]acetaldehyde, the molar ratios of acetaldehyde to hemoglobin were 0.00069 and 0.0038, respectively; [14C]acetaldehyde concentrations decreased to less than 4% of the initial levels within 3 hours. In cyanamide-pretreated RBCs, the molar ratios of acetaldehyde bound to hemoglobin ranged from 0.0013 after 3 hours of exposure to 20 nmol/ml [14C]acetaldehyde up to 0.039 after 48 hours of exposure to 200 nmol/ml [14C]acetaldehyde. Following tryptic digestion of [14C]acetaldehyde-hemoglobin and separation of peptides by high-performance liquid chromatography, significant incorporation of [14C]acetaldehyde was observed in nine peptides. Modifications of the labeled peptides remain to be characterized.